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mrOBOLOGIC  pabahbtiss 
(HYDPAR) 


IHTRODUCTIOII 


The  HYDPAR  (hydrologic  parameters)  computer  program  is  part  of  a  family  of 
conputer  programs  that  make  up  the  Hydrologic  Engineering  Center's  Spatial 
Data  Management  and  Coi^trehensive  Analysis  System  (HBCSAM).  This  system 
represents  an  ongoing  effort  to  provide  a  systematic  and  comprehensive 
technique  for  managing  and  analyzing  spatial  data  for  use  in  water  resources 
management  investigations . 

The  HYDPAR  program  is  designed  to  access  and  process  data  stored  in  a  grid 
cell  data  bank.  The  particular  methods  used  in  storing  and  accessing  spatial 
data  which  are  utilized  by  this  cooputer  program  are  described  in  a  guide 
manual  available  from  the  Hydrologic  Engineering  Center  (U.S.  Army  Corps  of 
Engineers,  1978). 

An  overview  of  the  program's  requirements  and  capabilities  are  presented 
herein.  In  addition,  the  input  necessary  for  program  execution  and  related 
output  are  described  in  detail  for  the  benefit  of  the  user.  Sasple  output 
has  also  been  included  to  demonstrate  the  capabilities  of  the  system  and  as  a 
data  set  for  testing  the  conputer  program. 

The  HYDPAR  program  is  maintained  and  distributed  by  the  Hydrologic 
Engineering  Center,  U.S.  Army  Corps  of  Engineers,  609  Second  Street,  Davis, 
California,  95616.  This  agency  should  be  contacted  for  any  questions 
regarding  its  use  or  availability. 

General  Description 

Subbasin  or  watershed  hydrologic  parasteters  that  Slight  be  used  as  input  to 
rainfall-runoff  siodels  or  other  analytical  techniques  can  be  determined  by 
using  the  HYDPAR  program.  At  present  the  parameters  that  can  be  generated 
are  (1)  those  needed  for  the  U.S.  Soil  Conservation  Service  (SCS)  Curve 
■umber  (CV)  technique  and  (2)  those  needed  for  watershed  modeling  using 
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subbasin  inpervlousness  and  characteristics  of  the  Snyder  unit  hydrograph 
procedure.  The  hydrologic  parameters  that  are  conputed  with  the  aid  of  the 
HYDPAR  program  and  a  grid  cell  data  bank  may  be  manually  input  into  the 
rainfall-runoff  computer  program  HEC-1  (U.S.  Amy  Corps  of  Engineers,  1973) 
or  the  transfer  process  may  be  automated  between  HYDPAS  and  HEC-1  by  using 
the  HEC  data  storage  system  (DSS)  or  some  other  interface. 

Input  Limitations.  The  limitation  on  input  data  to  the  HYDPAE  program  is 
defined  through  the  use  of  a  dynamic  array.  The  variable  names  of  the  input 
categories  are  given  below,  as  trell  as  the  expression  needed  to  confute  the 
maximum  index  value  of  that  array. 


Input  Variable 

Number  of  Subbasins  NSUB 

Number  of  Land  Use  Categories  NLUSE 

Number  of  Slope  Categories  (SCS  type)  NSLP 

Number  of  Data  Variables  in  the  Grid  Cell  Data  Bank  NVAR 


y  =  (16  *  NSUB)  +  (10  *  NLUSE)  +  5(NSUB  *  NLUSE)  +  NVAR  +  NSLP  (1) 

The  value  of  y  varies  depending  on  the  type  of  computer  being  used.  On 
Harris  equipment  y  cannot  exceed  131,000.  On  CDC  Cybernet,  y  cannot  exceed 
80,000. 

Hardware  and  Software  Requirements.  The  HYDPAR  program  was  developed  in 
FORTRAN  IV  using  a  CDC  7600  computer.  The  source  has  been  converted  to 
FORTRAN  77  and  presently  is  supported  on  Harris  minicomputers  and  CDC 
mainframes.  The  program  is  also  available  for  use  on  an  IBM-PC  or  equivalent 
microcomputer.  In  general,  it  is  compatible  with  other  major  cosputer 
systems.  The  HEC  data  storage  system  (DSS)  provides  the  linkage  between 
HYDPAR  and  HEC-1  and  is  presently  only  available  to  the  U.S.  Army  Corps  of 
Engineers.  Work  is  underway  to  make  the  DSS  compatible  with  most  major 
conputer  systems. 

Program  Language:  FORTRAN  77 

Memory  Requirement:  377,000  words  (octal) 

(on  CDC) 
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Special  Library  fhnetions: 

DSS  software 

Printer  Positions: 

132 

File  Assignments: 

Tapel: 

Grid  cell  data  bank 

Tapes : 

Standard  record  input 

Taped : 

Standard  line  printer 

Tape71: 

DSS  output  (DSS  version  only) 

Specific  Capabilities.  The  HYDPAR  program  computes  and  formats  for 
subsequent  use  hydrologic  parameters  that  permit  detenoination  of 

t 

precipitation  loss-rate  functions  and  surface  runoff  response. 

The  program  has  the  capability  to  con^te  SCS  Curve  Humbers  and  unit 
hydrograph  parameters  (basin  lag)  based  on  the  SCS  dimensionless  unit 
hydrograph  procedure.  The  program  also  has  the  option  to  compute  the  percent 
of  impervious  surface  trithin  a  watershed  and  calculate  unit  hydrograph 
parameters  utilizing  the  Snyder  approach.  Example  applications  are  contained 
in  “Phase  I  Oconee  Basin  Pilot  Study  -  Trail  Creek  Test**  (U.S.  Army  Corps  of 
Engineers,  1975)  and  the  Training  Document  **Application  of  Spatial  Data 
Techniques  to  HEC-1  Bainfall-  Runoff  Studies  (U.S.  Amqr  Corps  of  Engineers, 
1983). 

The  functions  defining  the  relationships  between  the  geographic  data  drawn 
from  the  grid  cell  data  bank  (land  use,  subbasin  boundaries,  hydrologic  soil 
group,  surface  slope,  etc.)  and  the  selected  procedure  are  defined  externally 
and  input  to  HYDPAR.  The  HYDPAR  program  performs  the  appropriate  file 
manipulations,  coHq>utations  and  bookkeeping,  prints  the  results,  and  then  if 
the  user  desires,  writes  a  file  for  further  automated  processing.  The 
results  (Tape71)  may  be  saved  utilizing  DSS  software  if  the  results  are  to  be 
used  as  input  to  the  HEC-1  program  at  a  later  time.  (System  control  records 
are  used  to  save  Tape71). 

The  HYDPAR  program  conqnites  drainage  areas  for  subbasins  by  one  of  two 
methods:  (1)  by  multiplying  the  size  of  the  grid  cell  area  by  the  sum  of  the 
cells  falling  within  each  subbasin,  or  (2)  by  taking  a  proportion  of  the 
total  watershed  area  based  on  the  number  of  cells  within  each  subbasin. 

A  significant  amount  of  bookkeeping  relating  to  land  use,  conqnitational 
procedures,  etc.  is  performed  and  displayed  as  output. 
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COHPUTATIONAL  PROCEDURES 


Soil  Conservation  Service  (SCS)  Methods.  The  U.S.  Soil  Conservation 
Service  (SCS)  developed  a  technique  for  determining  direct  runoff  from 
rainfall  based  on  land  use,  antecedent  moisture  conditions  and  soil  type. 

The  technique  (Curve  Number  technique)  is  especially  attractive  to  many 
hydrologic  planning  evaluations  since  it  provides  a  systematic  and  consistent 
method  of  evaluating  the  effect  of  alternative  land  use  patterns  on  surface 
runoff  within  a  watershed  (U.S.  Soil  Conservation  Service,  1972). 

The  SCS  method  uses  a  relationship  in  which  accumulated  runoff  is  a  function 
of  accumulated  rainfall  and  the  physiographic  characteristics,  land  use, 
antecedent  moisture  and  soil  type.  Curve  numbers  have  been  developed  to 
represent  various  combined  states  of  these  particular  physiographic 
parameters . 

In  the  HYDPAR  program,  only  land  use  and  soil  type  are  utilized  in 
determining  a  curve  number  (CH) .  The  process  involves  accessing  the  grid 
cell  data  bank  and  determining  the  land  use  and  soil  type  for  each  grid 
cell.  Then,  based  on  an  input  relationship  between  CN  and  these  two 
particular  parameters,  a  value  (of  CN)  is  assigned  to  each  cell.  Based  on 
the  number  of  cells  in  jch  subbasin  and  their  respective  CNs,  an  average 
value  of  CN  is  then  computed  for  each  subbasin  in  the  study  area. 

Since  the  curve  number  technique  is  used  to  determine  the  amount  of  surface 
runoff  generated  by  a  given  storm  (or  precipitation)  event,  an  additional 
technique  is  required  to  develop  the  shape  of  the  discharge  hydrograph 
(discharge  versus  time)  at  a  subbasin  outlet.  In  order  to  do  this,  the  SCS 
has  developed  a  simplified  dimensionless  unit  hydrograph  approach  to 
transform  excess  rainfall  (direct  runoff)  to  discharge  as  a  function  of  time 
(U.S.  Soil  Conservation  Service,  1972).  The  shape  of  the  SCS  unit  hydrograph 
is  based  on  a  single  parameter,  basin  time  lag  (time  response  of  runoff  to 
rainfall) ,  tdiich  in  normal  practice  is  estimated  from  one  of  several 
empirical  equations,  from  travel  time  studies  or  from  obset^ed  flood 
hydrograph  reconstitutions.  The  HYDPAR  program  computes  basin  lag  from  an 
empirical  equation  recommended  by  the  SCS. 
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This  part leu l«r  lag  aquation  was  adoptad  baemisa  Its  struetura  pacaits  aasp 
aodlfieatlon  of  tha  unit  hydrograph  basad  on  changas  in  Land  usa.  Tha  lag 
aquation  usad  Is 


(L)-®  *  (S  +  1)*^ 

Lag  (hours)  ■  _  (2) 

(1900)  *  (y)-5 

where  L  >  hydraulic  length  of  subbasin  (the  watercourse  length  from 
subbasin  outlet  to  the  upstream  boundary  Which  yields  the 
longest  time  of  travel)  In  feet, 

y  a  average  subbasln  land  slope  In  percent  (determined  from  the 
HYDPAR  program  based  on  slope  data  for  each  grid  cell) 

S  »  (1000/Cff)  -  10,  and 


Clf  s  arithmetic  average  curve  nuotber 


HOTE;  L  is  Input  by  the  user  In  miles  and  converted  to  feet  within  the 
proaram  for  calculation  purposes ♦ 

The  subbasln  or  watershed  (;h  used  in  the  lag  confutation  Is  the  same  value 
previously  computed  with  the  aid  of  the  HTDPAS  program;  and  the  land  slope, 
y.  Is  computed  as  an  arithmetic  average  of  the  land  slope  of  each  cell  within 
the  subbasln  imder  Investigation. 

Fig.  1,  conceptually  displays  the  data  that  must  be  available  In  the  grid 
cell  data  bank  and  the  conqmtatlonal  procedures  used  to  determine  the 
hydrologic  parameters,  curve  nunAer  and  subbasln  lag  time. 
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DATA  REOUIRKD 


Grid  representation  of  land  use 
(eidiaustive  for  study  area) . 

Grid  representation  of  hydrologic  soil 
group. 

Grid  representation  of  subbasin. 

Grid  representation  of  land  surface 
slope. 


Tabulation  of  land  use-soil  type 
curve  nuober.  (Mot  part  of  grid 
data  bank). 

1.30  miles  Subbasin  hydraulic  length.  (Mot 
part  of  grid  data  bank) 


PROCEIWRE 

COMPUTATIOM  OF  SUBBASIN  AVERAGE  CURVE  NUMBER  (CM) 

a.  Determine  cell  land  use  from  grid  data  bank. 

b.  Determine  cell  hydrologic  soil  group  from  grid  data  bank. 

c.  Determine  cell  curve  number  (CM)  from  input  relationship. 

d.  Determine  cell  subbasin  assignment. 

e.  Aggregate  CNs  for  all  cells  within  subbasin  and  compute  average  value. 
COMPUTATION  OF  SUBBASIN  LAG  TIME  (EQUATION  2) 

a.  Determine  cell  land  surface  slope  from  grid  data  bank. 

b.  Determine  cell  subbasin  assignment  from  grid  data  bank. 

c.  Aggregate  land  surface  slope  for  all  cells  within  subbasin 
and  confute  mean  value. 

d.  Retrieve  average  CM  computed  above. 

e.  Coiiq;>ute  subbasin  lag. 

Lag  s  f  (curve  number,  hydraulic  length,  mean  slope) 


Fig.  1 

HYDROLOGIC  PARAMETER  COMPUTATION 
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C<>»08it»  Hp#rviou«n»s»  and  SnydT  Itothods.  A  eoagoKm  awthod  utilised 
In  urban  hydrology  studies  Is  to  determine  a  precipitation  loss  rate  for  an 
observed  flood  evmt  (discharge  hydrograph)  or  events  associated  irlth  a 
particular  estimated  value  of  Impervious  surface.  The  type  of  loss  rate 
function  Is  not  liig>ortant  but  Is  frequently  the  simple  Initial  plus  uniform 
loss  formulation  cormionly  used  by  personnel  of  the  Army  Corps  of  Engineers 
(U.S.  Army,  Corps  of  Engineers,  1973).  Estimation  of  the  effect  of  changing 
land  use  on  runoff  Is  performed  by  recoiQ>utlng  the  proportion  of 
Imperviousness  for  an  alternative  land  use  plan  and  adjusting  the  loss  rate 
accordingly.  The  HYDPAR  program  coiiq>utatlonally  Implements  this  basic 
concept  by  assigning  percent  values  of  Imperviousness  to  each  grid  cell  based 
on  Input  land  use  and  then  computes  an  average  percent  iiiq>ervlousness  for  the 
subbasins  under  investigation.  Any  change  In  land  use  conteiiq>lated  for  a 
particular  grid  cell  would  necessitate  recomputation  of  the  subbasin 
(containing  that  grid  cell)  iiiq>ervlousness . 


Several  Investigators  have  attempted  to  capture  the  rainfall-runoff  response 
to  land  use  change  by  performing  regression  studies  of  unit  hydrograph 
parameters  (Gundlach,  1976).  Typically,  regression  expressions  were  derived 
In  which  a  parameter,  such  as  basin  lag,  was  expressed  as  a  function  of 
subbasin  area,  Imperviousness ,  and  perhaps  other  physiographic  charac¬ 
teristics.  The  HYDPAS  program  computes  a  Snyder’s  lag  (U.S.  Army  Corps  of 
Engineers,  1973)  based  on  a  generalized  equation  of  this  type  In  which 


t 

P 


Cl  C2I 

C(X  )  do''^^) 


(3) 


Where  t 

P 

C 

X 

L 

LCA 

S 

Cl 

C2 

I 


Snyder's  lag  in  hours 

regression  constant 

L  *  LCA 
S 

characteristic  stream  length  In  miles 

length  from  subbasin  outlet  along  stream  channel  to  a  point 

opposite  the  centroid  of  the  subbasin  area  In  miles 

characteristic  stresu.  slope  In  feet  per  mile 

regression  coefficient 

regression  coefficient 

Imperviousness  In  percent 
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The  applicability  of  expression  3  would  have  to  be  determined  from  an 
analysis  of  regional  data.  If  the  expression  is  reasonably  predictive  then 
the  values  of  the  coefficients  could  be  determined  for  input  to  the  HYDPAE 
program. 

Fig.  1  is  a  conceptually  accurate  display  of  the  computational  steps  needed 
for  this  method  of  calculating  hydrologic  parameters  (needed  in  the 
determination  of  direct  runoff)  as  well.  However,  not  all  the  data  in  the 
grid  cell  data  bank  necessary  for  the  SCS  computations  is  needed  when 
utilizing  equation  3  (as  will  be  sho»m  later  in  this  section). 

INPUT  PREPARATION 

General  Description.  The  following  material  describes  the  data  (for  the 
HYDPAR  computer  program)  */hlch  are  entered  on  each  input  record  and  the  type 
of  records  needed  for  the  desired  analysis  to  be  performed. 

The  program  is  flexible  to  a  degree  in  the  data  that  can  be  input  for 
analysis  and  in  the  detail  of  the  output  desired.  Not  all  of  the  input 
records  are  required. 


DATA  RECORD  DESCRIPTION 


Title  Records.  Tl.  T2.  T3.  The  title  records  are  required.  They 
provide  output  display  information  that  can  readily  identify  the  project  and 
the  particular  job.  The  content  of  the  title  records  is  optional,  but  it  is 
suggested  that  they  include  a  record  of  the  project  name,  data  notes, 
selected  program  options,  and  any  unique  features  of  the  job.  The 
information  on  the  title  records  is  printed  at  the  top  of  each  page  of  the 
computer  printout. 

First  Job  Record.  Jl.  This  required  record  specifies  the  type  of 
hydrologic  parameters  calculated,  the  printout  option,  the  dimensions  of  the 
data  base,  the  area  size  of  the  grid  cell,  and  whether  or  not  the  grid  cell 
data  bank  is  formatted. 

Second  Job  Record.  J2.  This  required  record  describes  the  number  of 
data  variables  in  the  data  bank  and  the  sequence  number  (location)  of  the 
variables  required  for  analysis. 

DSS  F-thname  Data  Record.  ZW.  This  optional  record  describes  the 
pathname  used  by  the  DSS  when  storing  hydrologic  loss  rate  and  unit 
hydrograph  parameters  for  later  use  by  HEC-1. 

Format  Record.  FT.  This  optional  record  describes  the  grid  cell  data 
bank  format,  if  the  data  bank  is  formatted. 

Subbasin  Data  Records.  EQ.  SL.  LU.  SB.  These  particular  records  are,  in 
general,  utilized  in  the  different  cosq;>utational  methods,  either  the  SCS  or 
composite  imperviousness  and  Snyder  procedures. 

Equation  Constant  Record.  BO.  An  optional  record  Which  specifies 
the  regression  constant  and  coefficients  required  by  equation  3  (in  the 
computation  of  Snyder's  basin  lag). 

Slope  Record(s).  SL.  An  optional  record(s)  which  defines  the  slope 
values  for  the  SCS  slope  categories  recorded  in  numerical  sequence  in  the 
grid  cell  data  bank.  This  permits  the  coiiq>utation  of  an  arithmetic  average 
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slope  for  each  subbasin.  (This  record  is  not  required  if  an  estinated 
subbasin  slope  value  is  input  directly.) 

Land  Use  Records.  LU.  Land  use  records  are  required  and  describe 
the  range  of  Curve  Numbers  associated  with  each  land  use  category  in  the  grid 
cell  data  bank  for  the  various  soil  types  included.  (If  the  subbasin 
in^erviousness  is  computed,  then  the  land  use  records  would  supply  the 
percent  inqterviousness  associated  with  each  land  use  category) . 

ProRram  Termination  Record.  BHD.  This  required  record  terminates 
program  execution. 

OUTPUT  DISPLAY 

The  description  of  the  output  is  accompanied  by  saoq>le  printouts.  Exhibits  1 
and  2.  In  order  to  sinqtlify  the  output,  not  all  specific  subbasin  data  is 
included  for  every  subbasin.  The  numbers  in  parentheses  in  the  text  refer  to 
a  specific  line  (or  series  of  lines)  that  is  numbered  on  the  saiiq>le  output. 

The  line  printer  output  begins  with  the  name  of  the  program  (see  Exhibit  1), 
the  program  version  date,  and  the  origin  of  the  program  (1).  The  run  date 
and  time  are  printed  as  an  aid  in  identifying  the  output  (2). 

Input  ListinR.  A  display  of  the  input  data  is  provided  at  user  request 

(3). 

Title.  The  information  on  the  title  records  is  printed  at  the  top  of 
each  output  page  (4). 

Job  Records.  The  data  on  the  job  records  is  first  displayed  in  a  record 
image  format  (5)  prior  to  a  more  descriptive  definition  of  the  variables. 

The  variable  and  input  values  follow  with  a  brief  description  of  each 
variable  (6) . 

DSS  File  Identification.  If  the  ZW  record  is  used  to  identify  the 
pathname  when  storing  data  for  later  use,  then  an  image  of  that  record  is 
printed  and  a  definition  of  each  of  the  record  parameters  is  given  (7) 
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For— t  Data.  If  th«  data  bank  is  fonaattad,  a  foraat  record  is  ixq^t 
and  an  loasa  of  that  record  is  displayed  (8). 

Regression  Constants.  If  the  percent  inperviousness  technique  was  used 
in  this  exanqple,  the  equation  values  would  be  printed  as  a  record  isMge,  and 
the  regression  constant  and  coefficient  values  then  displayed  with  the 
equation  variables  they  represent.  (Vo  regression  constants  are  displayed  in 
the  SCS  Curve  Vumber  Technique) . 

Equation.  The  equation  that  is  used  in  the  requested  procedure  is 
displayed  along  with  definitions  of  the  equation  variables.  For  this  saople 
calculation,  the  SCS  Lag  equation  is  utilized  (9). 

Slope.  The  slope  record,  if  required,  is  printed  first  as  an  inage  of 
the  input  record  (10);  then  the  slope  class  and  average  percent  values  are 
tabulated  (11). 

The  remaining  portion  of  the  output  depends  on  the  type  of  hydrologic 
parameter  calculation  selected  by  the  user.  A  description  of  the  output  for 
the  SCS  Curve  Humber  method  is  given  below  and  included  in  Exhibit  1, 
followed  by  a  description  of  Snyder's  Lag  method.  Exhibit  2. 

Curve  Hunger  Table.  A  record  image  of  each  LU  record  is  shown  in 
Exhibit  1  (12).  The  Curve  Humber  table  identifies  the  Curve  Huiid>ers  assigned 
to  each  hydrologic  soil  group  within  a  given  land  use  category  (13). 

Subbasin  Parameter  Records.  Record  images  of  the  SB  record(s)  input  are 
also  included  (14).  This  display  provides  an  opportunity  to  check  the  input 
values  of  the  subbasin  data. 

Subbasin  Summary  Table.  For  each  subbasin  under  analysis,  the  stream 
length  (miles) ,  length  to  the  centroid  of  the  area  (miles) ,  stream  slope 
(feet  per  mile),  and  the  HYDPAR  subbasin  designation  are  given  (15).  (The 
centroid  length  is  not  needed  for  this  conq>utational  technique  and  the  HEC-1 
stations  are  required  only  when  the  results  are  saved  for  automated  interface 
with  the  HEC-1  computer  program) . 
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Specific  Subbasin  Data.  Computational  results  are  printed  sequentially 
for  each  subbasin.  Each  subbasin  is  identified  (16)  and  the  land  use 
categories  that  exist  within  its  boundary  are  listed.  For  each  identified 
land  use,  data  is  printed  for  four  headings:  Average  Curve  Humber,  surface 
slope  (percent),  area  in  acres,  and  percent  of  the  subbasin  that  is  occupied 
by  a  specific  land  use  (17).  For  each  subbasin,  the  computed  average  values 
of  (Xirve  Humber  and  surface  slope  are  given  (18).  The  percentage  of  the 
subbasin  area  associated  with  a  given  land  use  is  used  to  weight  the  curve 
number  and  surface  slope  and  the  weighted  values  are  then  used  to  produce  the 
subbasin  averages.  A  tabulation  of  pertinent  data  and  computed  hydrologic 
parameters  is  also  printed  (19).  (It  should  be  noted  that  in  this  instance 
stream  length  and  slope  were  input  directly). 

Summary  of  Subbasin  Data.  The  summary  output  is  a  condensed  version  of 
subbasin  data  (20).  Each  subbasin  is  identified  and  for  each  subbasin, 
computed  values  of  drainage  area,  percent  of  watershed  (represented  by  the 
identified  subbasin),  average  curve  number,  subbasin  lag,  and  subbasin  slope 
are  given.  (The  stream  length  and  slope  values  were  provided  initially  with 
the  input  data) . 

DSS  File  System  Infonnation.  The  data  written  to  a  DSS  file  for  use  by 
HEC-1  utilizing  HECDSS  software  is  displayed  (21). 

SNYDER'S  LAG  TECHNIQUE 

The  option  in  the  HYDPAR  program  Which  permits  the  user  to  compute  Snyder's 
basin  lag  according  to  equation  3  and  the  percentage  of  impervious  surface 
within  a  subbasin  is  detailed  below.  Several  pages  of  output  relating  to 
this  computational  procedure  are  included  in  Exhibit  2.  As  in  the  previous 
example,  the  numbers  in  parentheses  in  the  text  refer  to  particular  parts  of 
the  sample  output. 

Equation.  The  equation  that  is  utilized  in  this  procedure  is  given  (22) 
along  with  definitions  of  the  different  variables. 

Percent  Impervious  Stimmary.  A  record  image  of  each  LU  record  is 
provided  (23).  A  table  of  user-provided  values  is  displayed  showing  the 
percent  imperviousness  for  each  land  use  category  (24). 


12 


Subb««ln  K«cord«.  laeord  Ijmsm  of  ths  SB  rocord  input  am 

included  in  the  output.  This  display  provide*  mi  opportunity  to  verify  the 
input  values  of  the  subbasin  data  (25). 

Subbasin  Suwinary  Table.  For  each  subbasin  under  analysis,  the  streasi 
length  (miles),  length  to  the  centroid  of  the  ares  (miles),  stream  slope 
(feet  per  mile),  and  HEC-1  station  values  are  given  (26).  HBC-1  stations  are 
required  only  when  the  results  of  the  job  are  saved  for  automated  interfacing 
with  the  HEC-1  program  through  the  DSS. 

Specific  Subbasin  Data.  Specific  subbasin  data  is  tabulated  (27).  For 
each  land  use  category  in  the  subbasin,  values  are  output  for  percent 
iiiq>erviousness ,  surface  slope  (not  required  for  Snyder's  technique),  area, 
and  the  proportion  of  the  subbasin  that  is  occupied  by  a  particular  land  use 
category  (28).  The  percentage  of  the  subbasin  area  associated  with  a  given 
land  use  is  used  to  weight  the  percent  iaq>erviousness  to  derive  the  subbasin 
average  (29). 

Included  in  the  data  output  for  each  subbasin  is  the  computed  basin  lag  (TP), 
along  with  drainage  area,  stream  length,  length  to  centroid  (LCA),  stream  and 
subbasin  slope,  average  imperviousness,  and  the  nuiid>er  of  grid  cells  (30). 

Summary  of  Subbasin  Data.  One  of  the  final  pages  of  output  is  a  summary 
table  of  the  subbasin  values  (31).  The  subbasins  are  identified,  and 
coiiq>uted  values  are  supplied  for  the  following  categories;  drainage  area, 
percent  of  watershed  that  is  represented  by  the  identified  subbasin,  percent 
iiiq>erviousness ,  TP  (lag),  and  subbasin  slope.  The  remaining  headings  reflect 
input  values. 

SAMPLE  'PROBLEMS 


Sample  problems  illustrating  the  two  types  of  calculations  currently 
available  utilizing  the  HYDPAR  conq>uter  program  are  included  in  Exhibits  3 
and  4.  The  sasqtle  input  and  output  will  provide  the  user  with  an  overall 
description  of  the  data  necessary  for  program  execution.  The  sasqtle  problems 
will  also  provide  a  valid  data  set  to  verify  program  operations  on  other 
computer  systems.  The  necessary  data  input  categories  and  codes  used  from 
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and  codaa  used  from  the  Trail  Creek  data  bank  are  Incorporated  in  each  of  the 
probleaw.  <It  ahould  be  noted  that  the  output  display  is  incomplete. 

Specific  subbasin  data  is  given  for  only  one  of  the  twenty-one  subbasins  in 
the  Trail  Creek  Watershed) . 
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SUBBASIN  SUMMARY  TABLE 
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SCS  CURVE  HUMBER  TECHHIQUE 
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SCS  CUBVB  MUHent  TBCHMIQUI 


Problan  St«t— ant 

Using  the  SCS  Curve  Humber  Technique,  compute  the  existing  hydrologic 
subbasin  parameters  for  the  Trail  Creek  Watershed  utilizing  values  of  average 
surface  slope.  Do  not  suppress  any  of  the  subbasin  output. 

The  format  of  the  data  file  in  the  Trail  Creek  DATA  BANK  is  (12F4.0.  2P8.2, 
2F4.0,  2F2.0).  The  curve  numbers  that  have  been  adopted  for  the  land  use 
categories  are  tabulated  in  Table  1.  Table  2  contains  the  stream  length  and 
the  stream  slope  for  each  subbasin.  The  average  slope  values  are  given  in 
Table  3;  and  Table  4  is  a  listing  of  the  data  base  file  incorporated  in  the 
Trail  Creek  Watershed. 

Description  of  Input  Requirements 

The  key  input  variables  for  this  cosqmtation  are  lAHL  (Jl.l),  described  in 
detail  later  in  Exhibit  5,  Which  identifies  the  type  of  calculation,  and  ISLP 
(J2.7)  for  indicating  Inclusion  of  the  SL  record(s).  It  should  be  noted  that 
the  the  alphantimerlc  characters  irithin  the  parentheses  folloiring  the  variable 
name  refer  to  particular  input  records  and  related  record  fields.  As  an 
exanple,  the  first  two  alphanumeric  characters  of  (Jl.l)  indicate  the 
Jl-record  and  the  character(s}  following  the  decimal  point  indicates  a 
particular  field  (or  record  column  group). 

The  Curve  Number  values  (LU  records)  are  taken  from  Table  1.  Subbasin  data. 
Table  2,  are  coded  on  SB  records.  While  the  average  slope  values.  Table  3, 
are  input  on  SL  recordCs). 
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Discugsion  of  Resulta 


Average  surface  slope  values  were  Input  on  the  SL  record  to  satisfy  the  SCS 
equation  requirement  for  slope  input.  The  output  for  this  sasqtle  problem 
includes  Specific  Subbasin  Data  for  Subbasin  1  (page  55}  and  the  Summary  of 
Subbasin  Data  for  the  entire  watershed  (page  56).  The  subbasin  averages  in 
Specific  Subbasin  Data  reflect  a  weighting  of  land  use  values  based  on  the 
amount  of  subbasin  coverage  for  a  particular  land  use  category.  On  the  page 
of  Specific  Subbasin  Data,  the  subbasin  area  is  defined  by  the  following 
units:  acres,  square  miles  and  number  of  grid  cells.  The  last  page  of 
output,  Sumnary  of  Subbasin  Data,  summarizes  calculated  and  input  data  for 
each  subbasin. 
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TABLE  3 
AVERAGE  SLOPE 


Slope 

Category 

Average 

Slope 

1 

1.0 

2 

4.0 

3 

8.0 

4 

13.0 

5 

20.0 

6 

35.0 

7 

50.0 
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D4T4  BASE  FILE  DIBECTOBX 
FOB 

tHE  TRAIL  CREEK  UATERnCH) 


Data 

Variable 

Code 


Data 

Category 

Code 


Identifying 


GRID  CELL  ROU 
Row  1 
Rows  2-92 

GRID  CELL  COLUmi 
Column  1 
Columns  2-129 

HTDROLOGIC  SOIL  GROUPS 
Subbasin  1 
Subbasins  2-21 

HYDROLOGIC  SOIL  GROUPS 
Group  A  (Low  Runoff  Potential) 

Group  B  (Moderate  Infiltration  Rates) 
Group  C  (Slow  Infiltration  Rates) 
Group  D  (High  Runoff  Potential) 

LAUD  SURFACE  SLOPE 
0  to  3  percent  slope 
3  to  5  percent  slope 
5  to  10  percent  slope 
10  to  15  percent  slope 
15  to  25  percent  slope 
25  to  45  percent  slope 
Greater  than  45  percent  slope 

EXISTING  LAND  USE 

Natural  vegetation 

Developed  open  space 

Low  density  residential 

Medium  density  residential 

High  density  residential 

Agricultural 

Industrial 

Consiercial 

Pasture 

Hater  bodies 
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HYDPAR  HYDROLOGIC  PARAMETERS 
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HTDPAR  HYDROLOGIC  PARAMETERS 
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0.82  6.46  66.6  0.69  1.21  8.79 


EXHIBIT  4 
SAMPLE  PROBLBI 

PERCEHT  IMPERVIOUS  AMD  SHYDER'S  METOOD 


SAIffLB  PROBLIH 


PBRCBn  IMPBRVIOUS  AMD  SMYDBR’S  MBTHOD 


Probl—t  Statanut 


Calculate  the  hydrologic  aubbasin  paraaetera,  percent  iapervioua  aurface  and 
baain  lag  for  the  Trail  Greek  Uaterahed  under  exiating  conditicma  uaing  the 
tielghted  average  technique  for  coiaputing  ioperviouaneaa  and  the  regreaaion 
equation  form,  equation  3.  Uae  Table  1  to  aaaign  valuea  of  percent 
inverviouaneaa  to  each  of  the  ten  land  uae  categoriea  and  Table  2  to  define 
the  neceaaary  phyaiographic  characteriatica  utilized  in  the  regreaaion 
equation.  (Table  3  ia  a  Hating  of  the  data  baae  file  uaed  in  the  Trail 
Creek  Waterahed). 

Deacriotion  of  Input  Reguirementa 

Land  aurface  alope  valuea  (different  frcMii  atream  alope  valuea)  are  not 
neceaaary  input  for  thia  coiqiutation.  The  regreaaion  coefficienta  are  input 
on  the  EQ  record,  providing  the  neceaaary  equation  valuea.  Percent 
inqterviouaneaa  valuea  are  provided  for  each  land  uae  category  on  the  Ul 
recorda,  one  value  for  each  category  indicated  in  MLUSB  (J2.4).  The  SB 
records  contain  particular  aubbasin  information  for  each  subbasin  to  be 
analyzed,  MSUB  (J2.2). 

Discussion  of  Results 


Output  for  subbasin  1  and  the  sumnarized  data  for  the  entire  ifatershed  has 
been  provided  on  the  folloiring  pages.  Since  no  land  slope  values  (SCS  slope 
class  averages)  were  input,  the  specific  aubbasin  data  and  the  final  suimnary 
printout  induce  a  *not  available*  (M/A)  indicator  under  SURFACE  and  SUBBASIN 
SLOPE.  (If  this  summary  is  desired  and  land  slope  values  are  in  the  data 
bank,  input  the  necessary  data  as  done  in  the  previous  sample  problem. 

Exhibit  3).  The  'Summary  of  Subbasin  Data*  provides  a  condensed  listing  of 
data  for  each  subbasin.  Some  of  the  data  shown  may  be  stored  for  subsequent 
use  in  the  HEC-1  Flood  Hydrograph  Package. 
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TABLE  3 


DATA  BASE  FlU  DISECTOBY 

FOB 

THE  TRAIL  GREEK  WATERSHED 


Data 

Variable 

Code 

Data 

Catesory 

Code 

Identifylns 

Title 

1 

GRID  CELL  ROW 

1 

Row  1 

2-92 

Rows  2-92 

2 

GRID  CELL  COLUHH 

1 

Colton  1 

2-129 

Coltnna  2-129 

4 

HYDROLOGIC  SOIL  GROUPS 

1 

Subbasin  1 

2-21 

Subbasins  2-21 

7 

HYDROLOGIC  SOIL  GROUPS 

1 

Group  A  (Low  Runoff  Potential) 

2 

Group  B  (Moderate  Infiltration  Rates) 

3 

Group  C  (Slow  Infiltration  Rates) 

4 

Group  0  (Hlsb  Runoff  Potential) 

8 

LARD  SURFACE  SLOPE 

1 

0  to  3  percent  slope 

2 

3  to  5  percent  slope 

3 

5  to  10  percent  slope 

4 

10  to  15  percent  slope 

5 

15  to  25  percent  slope 

6 

25  to  45  percent  slope 

7 

Greater  than  45  percent  slope 

10 

RXISTIRG  LARD  USB 

1 

Ratural  vesetatlon 

2 

Developed  open  space 

3 

Low  density  residential 

4 

Medium  density  residential 

5 

Hlgb  density  residential 

6 

Agricultural 

7 

Industrial 

8 

Commercial 

9 

Pasture 

10 

Water  bodies 
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HYDPAIt  HYDROLOGIC  PARAMETERS 
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HYDPAR  HYORaOGIC  PARAHETERS 
APRIL  1985 


62 


Exhibit  4 


SNYDER'S  U6  TECHNIQUE  EXHIBIT  4 

HYDPAR  HYDROLOGIC  PARAMETERS 
APRIL  1985 


a 


63 


Kxhibit  4 


SNYDER'S  LAG  TECHNIQUE  EXHIBIT  4 

HYDPAR  HYDROLOGIC  PARAMETERS 
APRIL  1985 


64 


Exhibit  4 


PERCENT  IMPERVIOUSNESS 


SNYDER'S  LAG  TECHNIQUE  EXHIBIT  4 

HYDPAR  HYDROLOGIC  PARAMETERS 
APRIL  1985 
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PERCENT  IMPERVIOUSNESS  SUMMARY 
WITH  ASSOCIATED  LAND  USE  CATEGORIES 
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SUBBASIN  SUMMARY  TABLE 
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SNYDER'S  LAS  TECHNIQUE  EXHIBIT  ^ 

htdpak  hydrologic  parameters 
APRIL  198S 
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KIHIBIT  5 


mPUT  DBSCSIPTIOH 
HYOBOLOGIC  PARAMBTBBS 
(HYOPAB) 

This  e)thiblt  provides  a  detailed  description  of  the  HYlffAS  data  ii^t 
requirements,  by  record  and  data  variable.  Previous  versions  of  this 
document  referred  to  each  data  record  as  a  card.  The  majority  of  new  users 
no  longer  use  cards  but  instead  use  utility  programs,  such  as  text  editors, 
word  processors,  or  spreadsheets,  to  produce  the  input  data  file  for  their 
prograais.  The  term  “card"  in  the  original  document  has  been  changed  to  the 
term  "record"  in  this  version.  Bach  record  in  the  HYDPAR  program  is  the 
equivalent  of  a  line  to  a  text  editor  program,  a  line  with  carriage  return  to 
a  word  processing  program,  or  a  row  to  a  spreadsheet  program. 

Bach  record  contains  11  fields,  field  0  through  field  10.  Field  0 
(zero)  refers  to  coluan  positions  1  and  2  and  is  reserved  for  the  record 
identifier.  Field  1  ranges  from  column  3->8;  fields  2-10  contain  eight 
columns  each  (9-16,  17-24, ...  ,73-80) .  The  field  nuiid>er  designates  the 
location  of  the  variable  on  each  input  record.  An  abbreviated  field  location 
nomenclature  is  used  to  identify  the  field  location.  The  record  name  is 
followed  by  a  decimal  point  and  the  field  number.  For  example,  J1.3  refers 
to  the  third  field  on  the  J1  record.  A  field  on  a  record  may  contain  data  in 
only  a  part  of  the  field.  In  those  cases,  the  location  is  referred  to  as 
columns,  shown  in  parentheses.  For  example,  field  6  on  the  ZW  record 
contains  the  variable  lYR  in  columns  45-48.  All  variables  beginning  with  1, 
J,  K,  L,  M,  and  H  should  have  integer  values  (no  decimal  point)  and  be  right- 
justified  (the  values  shifted  to  the  right  within  each  field).  A  "■»•"  sign 
under  the  value  heading  indicates  the  placement  of  a  positive  numerical  value 
in  the  field.  A  "-"  sign  indicates  a  negative  numerical  value  in  that 
field.  "AM"  means  that  a  combination  of  alphanusmric  characters  is  allowed. 
Uhen  a  number  does  not  have  a  sign,  a  positive  value  will  be  asstoaed.  In 
general,  input  values,  both  numerical  and  alphanumeric,  should  be  right- 
justified  in  their  fields. 
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^  . . . . . . . .  ■' 

T1,T2,T8 

TiTLi  uoont 

n.  T2.  T3  8»cord»;  (Kw|ulrttd  SMords) 

Thssa  rttcords  provide  up  to  three  lines  of  Infonsstion  et  the  top  of 


each  page  of  output 

Field  Variable 

Value 

Descriotion 

0  CODE 

Tl.  T2 
or  T3 

Record  identification  (3  records) 

1-10  A  TITLE 

AM 

Title  inforaation  (center  of  title 
falls  in  record  colusn  41) . 

JOB  RECORDS 

J1  Record:  First  Job 

Record 

(Required  Record) 

This  record  describes  the  type  of  analysis  to  be  perfomed  and  provides 
specifications  about  the  data  bank. 


Field 

Variable 

Value 

Descriotion 

0 

CODE 

J1 

Record  identification 

1 

lAHL 

0 

Curve  nustber  and  SCS  las  td.ll  be  conputed 
for  each  subbasin. 

1 

Percent  inperviousness  and  Snyder's  lag 
tdll  be  computed  for  each  subbasin.  EQ 
record  tdll  be  required. 

2 

ILUPRT 

1 

■omal  print  idth  input  data  displayed  at 
start  of  output. 

0 

■onsal  Print. 

-1 

Suppress  printout  of  subbasin  suamaries 
and  print  only  watershed  sunstary. 

-2 

Saaie  as  -1  with  input  data  displayed  at 
start  of  output. 

3 

IFMT 

0 

The  grid  cell  data  bank  is  unfonaatted. 

1 

The  grid  cell  data  bank  is  forsMtted. 

A  fonsat  record  (FT)  is  required. 

4 

EROU 

+ 

The  naxiauB  row  nusiber  in  the  data  bank. 

5 

■COL 

+ 

The  naxisEOB  colunn  nusiber  in  the  data 
bank. 
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J2 


Field 

Variable 

Value 

Descrintion 

6 

SIZE 

+ 

k  positive  number  indicates  the  value 
is  the  size  of  a  grid  cell  in  acres. 

A  negative  number  indicates  the  value  is 
the  total  area  in  square  miles  of  the 
watershed  under  analysis.  The  total  will 
be  apportioned  asiong  the  subbasins. 

J2  Record: 

Second  Job 

Record 

(Required  Record) 

This  record  gives  the  location  of  the  data  variables  in  the  data  bank 
and  the  number  of  subbasins,  land  use  categories  and  SCS  soil  categories,  if 
SCS  slope  categories  are  used. 

Field 

Variable 

Value 

Description 

0 

CODE 

J2 

Record  identification 

1 

NVAR 

+ 

The  number  of  data  variables  in  the  data 
bank 

2 

HSUB 

■¥ 

The  number  of  subbasins  to  be  analyzed 

3 

IBS 

The  sequence  nustber  of  the  data  bank 
variable  Which  is  the  subbasin  code. 

4 

MLUSE 

+• 

The  number  of  categories  in  the  land  use 
variable  under  analysis. 

5 

ILD 

+ 

The  data  bank  sequence  number  of  the 
land  use  variable  (existing,  future, 
etc.)  under  analysis. 

6 

NSLP 

0 

Either  actual  slope  or  no  slope  values 
are  used. 

+ 

The  number  of  categories  in  the  surface 
slope  variable. 

7 

ISLP 

- 

The  sequence  nund>er  of  the  data  bank 
variable  Which  is  the  calculated  slope. 

0 

Ho  slope  data  variable.  Must  be  zero. 

Do  not  leave  blank. 

+ 

The  sequence  number  of  the  data  bank 
variable  which  is  the  SCS  land  surface 
slope  code.  A  positive  value  indicates 
that  only  average  slope  values  from  the 

SL  record  will  be  input. 

8 

IHYO 

+ 

The  sequence  nuiid}er  of  the  hydrologic 

soil  group  data  variable  in  the  data 
bank. 


Exhibit  5 


74 


zw 

ZW  Kacor4;  OSS  P«thn«a>  Data  t«cord  (Optional  racord,  raqulrad  for  MS  fila 
craation) 

Tha  ZU  racord  apaciflaa  that  a  fila  will  ba  eraatad  for  usa  by  the  HBC 
data  storaga  system  (DSS).  Tha  DSS  fila  will  contain  hydrologic  loss  rate 
and  unit  hydrograph  parameters  which  can  be  retrieved  using  HEC-1.  The 
record  contains  the  project  (part  A  of  the  pathname),  alternative  (part  F  of 
pathname)  and  optional  data  year  (part  B  of  pathnasm)  that  are  used  in  the 


creation 

of  the  HECDSS 

pathname. 

The  ZU  record  follows  the  J2  record. 

Field 

Variable 

Value 

Description 

0 

CODE 

ZU 

Record  identification 

1-2 

PBOJ 

(AN) 

Project  or  study  name  for  HECDSS 
pathname. 

3-5 

ALT 

(AN) 

Plan  or  alternative  for  HECDSS  pathname 

6(45-48) 

lYR 

+ 

Data  year  (optional). 

The  following  parameters  are  written  to  the  HECDSS  file. 


ISTN 

SQMILB 

BASON 

BLAS 

TOTIMP 

TP 

CP 


HBC-1  Station  number 

Subbasin  area  in  square  miles 

SOS  Subbasin  curve  number 

Subbasin  lag  for  SOS  method 

Percent  ioqierviousness  of  the  subbasin 

Time  to  peak  for  Snyder  procedure 

Peaking  coefficient  for  Snyder's  lag  procedure 
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FT  H«eotd;  Fon—t  R«cord  (Optional  Record) 


FT 

EQ 


The  FT  record  la  required  only  when  the  data  bank  la  foraatted,  IFMT  (J1.3)  > 

1. 


Field 

Variable 

Value 

Description 

0 

CODE 

FT 

Record  Identification 

1-10 

FMT 

(AH) 

The  fonaat  description  aaist  have  a  left 

parentheala  In  record  coluan  3.  The 
deacrlptlon  of  the  fonaat  auat  be  In  a 
fixed  point  fonaat.  The  end  of  the 
fonaat  aaiat  be  followed  with  a  right 
parentheala. 

SUBBASIH  DATA  RECORDS 

BO  Record;  Equation  Conatanta  Record  (Optional  Record) 

The  BQ  record  la  required  to  describe  the  regreaelon  equation 

coefficients  for  confuting  Snyder's  lag.  Used  only  when  lAIIL  (Jl.l)  >  1. 

The  values  should  be  Input  In  declnal  form. 


Field 

Variable 

Value 

Description 

0 

CODE 

EQ 

Record  Identification 

1 

COHST 

+ 

The  C  value  In  the  regression  equation, 
equation  3. 

2 

COHA 

•I- 

The  Cl  value  In  the  regression  equation, 
equation  3. 

3 

COHB 

+ 

The  C2  value  In  the  regression  equation, 
equation  3. 
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SX0P»  fcgrtt  (Optional  laeortfa) 


SL  ' 
LU 

Tha  SL  raeords  ara  raquirad  Hlian  I8LP  (J2.7}  is  positiva.  Tba  first  tan 
slopa  valuas  aust  appaar  on  tha  first  SL  raeord.  If  thara  ara  nora  than  10 
slope  valuas,  tha  elavanth  (11)  through  twantiath  (20)  valuas  ara  placed  on 
tha  second  SL  record,  until  all  slopa  classes  ara  given  a  slopa  value. 


Field 

Variable 

Value 

Description 

0 

CODE 

SL 

Record  identification 

1-10 

PBRC 

+ 

Average  slopes  (in  percent)  of  the  slope 
categories.  There  aust  be  MSLP  (J2.6) 
nuaber  of  values  in  sequential  order. 

LU  Records:  Land  Use 

Records 

(Required  Records) 

The  LU  record  is  used  to  associate  curve  nuskber  to  the  hydrologic  soil 
group- land  use  coiq>lex.  It  is  also  used  to  assign  percent  iaperviousness  to 
a  land  use  if'  the  Snyder  technique  is  used.  There  aust  be  MLUSS  (J2.4) 
nuiid>er  of  LU  records,  one  for  each  land  use  category. 

Field 

Variable 

Value 

Description 

0 

CODE 

LU 

Record  identification 

1 

LAMDID 

+ 

Identification  ntoSber  for  the  land  use 

category  described  on  this  record  within 
land  use  data  variable,  ILD  (J2.5). 


The  following  four  fields  require  curve  ntotbers  by  hydrologic  soil  group 
for  the  particular  land  use  category.  May  be  left  blank  if  lAHL  (Jl.l)  is  1. 


2 

cvmid,!) 

+ 

Curve  nund>er  for  hydrologic 

soil 

group 

A. 

3 

cvmi(i,2) 

Curve  nuoiber  for  hydrologic 

soil 

group 

B. 

4 

CVIIM(I,3) 

+ 

Curve  nustber  for  hydrologic 

soil 

group 

C. 

5 

CVHM(1,4) 

+ 

Curve  nuaber  for  hydrologic 

soil 

group 

D. 
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IND  6  PIBIMP  * 


7  TITLE  (AH) 


TtM  percent  lap«rvlousnMs  (0  to  100)  of 
this  Land  uss.  Sixty  psrcsnt 
inp*rviousnes8  is  input  as  60. 

Esquired  only  if  Jl.l  is  1. 

Land  use  category  title. 


SB  Records;  Subbasin  Records  (Required  Record) 

The  SB  record  assigns  physical  parasMters  for  each  subbasin  which  cannot 
be  captured  directly  fr<»  the  data  bank.  An  SB  record  is  required  for  each 
subbasin  analyzed,  HSUB  (J2.2). 


Field  Variable  Value 
0  CODE  SB 

1  SUBT  •«- 

2  LEH6TH  -t- 


3  LCA  -f 


4  STLOP  -f 


5  ISTH  AH 


6  CP  + 


Description 

Record  identification 

Subbasin  identification  nuoiber 

Hydraulic  streaa  length  in  miles 
(subbasin  outlet  to  watershed  boundary) 
of  the  subbasin.  It  is  used  in  Snyder's 
]<«g  computations  in  miles  and  for  the 
Carve  HuBd>er  calculation  it  is  converted 
to  feet.  (Length  is  always  output  in 
miles  for  both  types  of  calculations). 

The  LC^  (length  to  centroid  of  the  area) 
of  the  subbasin  in  miles.  May  be  left 
blank  if  the  SCS  curve  nusiber  technique 
issued  (lAHL  (Jl.l)  «  0). 

The  stream  slope  in  feet/mile.  Required 
for  Snyder's  lag  computation,  lAHL  (Jl.l) 
»  1.  As  with  LCA  (SB. 3),  the  STLOP 
value  may  be  left  blank  if  lAML  (Jl.l) 

»  0. 


Subbasin  identification  code.  (Maximum 
of  6  alphanuBieric  characters,  right 
justified) . 

Peaking  coefficient  for  use  with  the 
Snyder's  lag  procedure. 


BHD  Record:  Endinx  Record  (Required  record) 


Field 

Variable 

Value 

Description 

0 

CODE 

EHD 

Signals  end  of  input  data.  Should  follow 

last  input  record. 
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HYDPAR  RECORD  STREAM 


